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Abstract : We studied a proband of 23 years female, who had history of primary amenorrhea and was 

diagnosed with Partial androgen insensitivity syndrome (PAIS), an X-linked disorder caused by mutation in 

androgen receptor gene. Karyotyping was conducted by analysis of G-banded chromosomes using heparinized 

peripheral blood sample. The molecular study using PCR for confirmation of the presence of Y chromosome 

(SRY gene) was performed. Based on the clinical findings, hormonal profile and USG report of the proband, it 

was confirmed that the proband is diagnosed with PAIS a type of AIS which was further counseled for the better 

future. 
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I. INTRODUCTION  
The The first medical report on Androgen insensitivity syndrome (AIS) was published in 1953 by J. M. 

Morris, an American gynaecologist and was initially described in 82 patients.  The syndrome was designated 

“testicular feminization syndrome”, because the testes produce hormones with estrogen-like actions [1]. AIS  is 

caused by mutations in the Androgen Receptor (AR) gene. In 1989, the exact localization of the human AR gene 

was defined on Xq11-12 and in the same year the first proof that AIS was caused by mutations in the AR gene 

was published by Brown et al [2].   

AIS present at several differentiation from genetic defects to end organ resistance thereby producing 

gender dilemma dispelled by sex hormones signature [3]. It is generally accepted that defects in the AR gene 

prevent the normal development of both internal and external genital structures in 46,XY individuals, causing a 

variety of phenotypes ranging from complaints of male infertility to completely normal female external genitalia 

[4]. It is an X linked disorder associated with vaginal and uterine agenesis in women with a 46,XY karyotype.  
The estimated prevalence of AIS is between 1 in 20,000 and 1 in 99,000 genetic males [5]. Precise 

diagnosis of AIS requires clinical, hormonal and molecular investigation and is of great importance for 

appropriate gender assignment and management in general [4]. 

 

AIS have traditionally been classified into three clinical subgroups based on the genital phenotype [6]:  

1. Complete Androgen Insensitivity syndrome (CAIS): Individuals with CAIS have normal female external 

genitalia. They typically present either before puberty with masses in the inguinal canal that are subsequently 

identified as testes or at puberty with primary amenorrhea and sparse to absent pubic or axillary hair. Sexual 

identity and orientation are unaffected. 

2. Partial androgen insensitivity syndrome (PAIS): Individuals with PAIS are predominantly female, 

predominantly male, or ambiguous genitalia. However affected individuals have signs of external genital 
masculinization including clitoromegaly or posterior labial fusion. 

3. Mild androgen insensitivity syndrome (MAIS) Individuals with MAIS having typical male genitalia.  

They usually present with gynecomastia at puberty. Spermatogenesis may or may not be impaired. In some 

instances, the only observed abnormality appears to be male infertility; therefore, MAIS could explain some 

idiopathic male infertility. 

 

II.  MATERIALS AND METHODS 
The PreventiNe Life Care is the genetic research centre located at Navi Mumbai. We present the case 

of a 23 years old phenotypic female patient, who presented with primary amenorrhea. The proband was referred 
to our laboratory for karyotyping. Clinical examination revealed absence of secondary sex characteristics, 

complete absence of breast development. Her external genitalia were normal with absence of axillary and pubic 

hair. She was 5.8 feet tall, weighted 52 kgs.  
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Peripheral blood (2ml) was collected in heparin vacutainer (Becton Dickinson, USA). Whole blood 

(0.5ml) culture was set up in 5ml RPMI 1640 media (GIBCO BRL, USA) containing fetal bovine serum and 

phytohemagglutinin using standard cytogenetic techniques. Cultures were harvested and Karyotyping was 
performed on G-bands produced with the trypsin and giemsa (GTG) – banded chromosome preparations. The 

chromosomal status was analyzed using Karyoimager software by Carl Zeiss. At least 25 metaphases were 

analyzed. All chromosomal abnormalities were reported in accordance with the current international standard 

nomenclature (ISCN)[7].     

Hormonal evaluation is done from serum using Chemi Luminescent Immuno Assay (C.L.I.A)(Table-1) 

 

III. RESULTS 
Hormonal evaluation (Table-1) revealed serum FSH and serum LH were within the normal range for 

male while testosterone level was low as compare to the normal range for male. Clinical evaluation of serum 
testosterone, along with serum LH, assists in evaluation of hypogonadal males.   

Ultrasound examination of pelvic organs revealed uterus small in size measuring 2.3x0.7x2.6cms. Both 

ovaries were visualized and showed non dominant follicles within. The right ovary measures 2.0x1.1x1.4cms 

and left ovary measures 1.5x1.2x1.6cms. The Ultrasound report showed Hypo-plastic uterus. 

Conventional cytogenetic analysis from peripheral blood lymphocyte culture was done. The banding 

resolution of the metaphase chromosomes (ISCN) was 450-500. The metaphase spreads were scored and 

compared against idiogram. The karyotype of proband from peripheral blood lymphocytes was that of a normal 

male (46,XY) (Fig.1). Presence of Sex determining Region on Y chromosome (SRY) was confirmed by 

Polymerase Chain Reaction (PCR) by molecular study (Fig. 2). 

 

IV.  FIGURES AND TABLES 
Table 1 – Hormone analysis results 

Hormones Normal male 

range 

Proband 

Testosterone 280-800 ng/dL 2.50 ng/dL 

Follicle-stimulating hormone 

(FSH) 

1.4-18.1 mlU/ml 5.17 mlU/ml 

Luteinizing hormone  ( LH)  1.5-9.3 mlU/ml 3.98 mlU/ml 

 

 
Fig 1 – GTG banded karyotype of Proband: 46,XY. 
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Fig 2- Presence of SRY gene, PCR analysis result (Lane1- Ladder, 2-Blank, 3- Proband, 4-female control, 5- 
male control) 

 

V. DISCUSSION 
  AIS, also known as testicular feminization syndrome or Morris syndrome, is a rare form of male 

pseudo-hermaphroditism, characterized by androgen insensitivity resulting from an absence or abnormal cytosol 

receptor for androgens. Thus, despite possessing a male karyotype (46, XY); phenotypically patient presents as 

an asymptomatic female usually discovered during perimenarchal stage when the individual fails to menstruate. 

The testis is often undescended and the ovaries, uterus, fallopian tubes, and upper third of the vagina are 

typically absent. Externally, the labia majora and minora are usually well formed [8]. The underlying cause is a 
mutation in the androgen receptor gene localized in the long arm of the X chromosome Xq11–12.2. Although up 

to 70% of androgen receptor mutations are X-linked recessive, 30% of mutations can also be sporadic de novo 

mutations [9].  

  There is an inability of the androgen receptor to bind testosterone and 5α-dihydrotestosterone. The 

undescended testes can undergo a malignant change, and the risk is estimated to be approximately 5%. Most of 

these neoplasms are either germ cell tumors or sex cord stormal tumors.  The risk of malignancy in AIS is 

considerably lower before puberty and occurs at a later age than with other intersex disorders. Typically, 

patients older than 30 year are at greatest risk and the risk of malignancy reaches up to 33% in patients above 50 

years of age [10]. Removal of gonads is therefore recommended after puberty once final height and breast 

development have been achieved.  

  AIS is thought to be related to approximately 6-10% of cases of primary amenorrhea [4]. Many girls 
with AIS are tall because the Y-chromosome carries genes for extra height [11]. Partial androgen insensitivity 

syndrome is a rare disorder. By definition PAIS is an intersex condition marked by genital ambiguity in any 

individual whose biology include an identifiable mixture of male and female characteristics, regardless of the 

appearance of the genitalia at birth. 

  PAIS like CAIS is transmitted as an X-linked trait and is related to the mutations in Androgen Receptor 

gene. Though more than 95 % of individuals with CAIS show such mutations; these are seen in < 50% of PAIS 

patients. The laboratory findings required for diagnosis include 46 XY karyotype; as well as evidence of normal 

or increased synthesis of testosterone (T) [3] ,but the testosterone level of the proband was low in our case. 

  Although mutation analysis has not been done in our case, most cases of CAIS are due to mutations in 

the AR gene [6]. Partial AIS is at least as common as CAIS and the affected 46,XY individuals are almost 

always infertile. Carrier females have a 50% chance of transmitting the AR gene mutation in each pregnancy. 

Carrier testing is available on a clinical basis once the AR mutation has been identified in an affected family 
member [6]. 
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VI. Management Of Existing Problem 
If AIS is suspected, it is of critical importance to find the rudimentary male gonads (by means of MRI, 

pelvic echography, laparoscopy) and surgically remove them to prevent the onset of malignancies 

(teratoblastoma, gonadoblastoma). Additional treatment includes vaginal dilatation to avoid dyspareunia. It is 

critical that health care providers understand the importance of properly diagnosing newborn manifesting 

ambiguous genitalia. Furthermore, a child with a pseudo hermaphrodite phenotype should always undergo 

adequate endocrine and genetic testing to reach a conclusive diagnosis before gender is assigned and surgical 

interventions are carried out. A trial of androgen pharmacotherapy may help improve virilization in infancy. 

Those individuals with PAIS who are raised as males may undergo urologic surgery such as orchipexy 

and hypospadias repair. Those individuals with PAIS who are raised as females and who undergo gonadectomy 

after puberty may need combined estrogen and androgen replacement therapy. Systematic disclosure of the 

diagnosis of AIS is an empathic environment with both professional and family support, is encouraged [6]. 
 

VII. CONCLUSION  
The AIS is a rare X-linked recessive disorder of male pseudohermaphroditism with a male genotype 

and female external genitalia. The possibility of PAIS should be considered in any case of primary amenorrhea. 

Early diagnosis is important because the risk of malignancy in intra-abdominal testes is high. Patients with AIS 

need proper counseling and education according to their psychosexual make-up and socio-cultural factors.  
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